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The Aerospace industry will be 
looking for faster implementation of 
superabrasives cutting and grinding 

tools for aircraft components made of 
superalloys and aluminum. Boeing is 
building C-32As to replace the Air 

Force’s aging fleet of VC-137s. 

The airplanes will carry cabinet 

members of the executive branch, 
the U.S. Vice President and 
members of the U.S. Congress when 
they travel on government business. 
Photo courtesy of Boeing Company. 
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FINER POINTS is the only publication devoted exclusively to the understanding, selection 
and application of diamond, cubic boron nitride and related materials. It is edited for recipients 
who are involved in some way with these “superabrasives”, either as providers of the materials, 
producers of products containing the materials or users of these products (e.g., grinding 
wheels, dressing tools, drill bits, saw blades, sawing wires, cutting tools, polishing compounds, 
CVD film products, etc.). 
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This past October, I enjoyed attending 
the first Diamond at Work Conference 
in Barcelona, my third diamond-oriented 
technical conference of 2005. Opening 
the conference, Christian Hultner of 
Element 6 pleaded with us to invest in 
innovation and showed how 
companies from other industries that 
had embraced innovation enjoyed 
higher ROI. Tanya Fratto of Diamond 
Innovations continued the theme to 
open the second day, although with 
more balance, noting the innovations 
in our trade from the past decade and 
exhorting us to continue. 


Why the new emphasis on 
innovation? It’s clear from the 
number of technical meetings that, 15 
years after the CVD diamond boom 
started, there is still ample funding for 
basic research into this process, the 
many new forms of carbon it 
produces, and how they might be 
applied to solve today’s problems. 
Fifteen years seems a long time, 
however, in today’s product life cycles. 
The successful commercial products 
from this technology are few and we 
haven't seen a blockbuster, yet. 


Innovation continues unabated in the 
more traditional industrial diamond 
areas with new coatings and bonds, 
novel applications for grit, micron 
and now nano materials and 
modified processes to allow the use of 
superabrasives where they didn’t fit 
before. These changes are needed to 
make room for the new low-cost 
suppliers our expanding global 
economy is creating. But can we grow 
demand and value as quickly as 
supply is growing? 


SLA 

PRESIDENT 
Joseph Tabeling 

INTERTECH 2006 is our third global 
conference this decade dedicated to 
bringing together manufacturers and 
users of superabrasive products. The 
needs of a user combine with the 
technology of a producer to create 
novel solutions. Add inspiration 
provided by leading application 
experts from around the world and 
INTERTECH is the perfect forum for 
all manner of innovation. 


Rapid innovation depends upon 
exploiting each other's strengths 
through partnership and these 
partnerships start at meetings like 
INTERTECH. 


INTERTECH 2006 continues the wave 
of end user, supplier and researcher 
collaboration that is paramount for 
our industry to achieve the promise of 
forecasted growth. Join your peers in 
Atlanta this April to learn what's new 
in the world of superabrasives and get 
energized for developing and applying 
these new innovations... 
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Joseph Tabeling, President 
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Top Ten reasons tõ úse SAT SuperAbrasive Techniques’ 
MicroPyramid CBN5 and MS3 Diamond in Engineered, 


Controlled Structure, Vitrified SuperAbrasive Wheels: 


10 - It's an Engineered, Structured Porosity Vitrified Bond System... 
Engineered Glass Frits hold Crystals 
Structured Porosity wheels are easier to True and Dress 
Longer Dressing Life means More Grinding, Less Wheel Maintenance 


Matched Crystal Strength wears by Micro Fracture 
Minimizes dressing 


or: 
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6 - MicroPyramid CBN5 and MS3 Diamond for Superior Gripping Power 
5 - 

ja A 
Bye 


ree Cutting Action for high productivity 
oft Consistently Excellent Finishes and Tolerances 


and the Number 1 reason is: 


1.- Up to 50% AIR in our ENGINEERED POROSITY 
VITRIFIED SUPERABRASIVES! 


Turn your Precision Grinding Operations 
from a Cost Center ... Intoa PROFIT CENTER! 


SAT SuperAbrasive Techniques, Inc. 


886 East Gollege Avenue 
WestervilleyOH; 43081-2505 
1el594-614"882-0499)5 FAX? 1-614-899-0993 


Welcome to 


APOGEE rars” 


APOGEE is a company with a team of professionals that has decades of experience in 
the drawing of Tantalum and Niobium cans and cups. We are dedicated to supplying 


quality product in a timely manner and at competitive price with unrivaled service to our 
customers. 


Quality is an integral part of our process. To insure that the finished product is exactly 
what the customer expects, every step is monitored, from quoting, the purchase of raw 
material, the tooling which is done in house in our complete toolroom, and on through the 
manufacturing process. Our goal is to satisfy our customers, Period! 


So, welcome to APOGEE. Please send us 
your requirements and let us demonstrate 
how we respond to your needs. 
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By: D. Barnett-Ritcey 
McMaster Manufacturin 


superalloy materials are used for aircraft components. These super 
tine alloys create numerous problems for cutting tools that are 
polycrystalline diamond (PCD). There are many key issues and critical 
ilure under mechanical and thermal loading indicative of finish milling 

igh speeds of 15004500sfm. We will explore the effect of cutting conditions 

ial immersion, chip load, cooling method) and tool material properties (TRS, 
thermal conductivity, etc). Various PCD grades were tested to determine the most appropriate 
attributes. There is also a case for the economic acceptance of finish machining with PCD 
versus carbide (WC) tools. 


In the aergsp 


MILLING TITANIUM WITH EXTENDED 
CUTTING TOOL LIFE 


Titanium is known as a difficult-to-machine material, especially at higher 
speeds owing primarily to its low thermal conductivity. The aerospace industry 
produces both airframe and engine components (photos 1& 2) from titanium 
alloy, in which machining time becomes a substantial factor in the final 
product cost 


This investigation shows that it is possible to finish mill TIGAI4V at 457-1372 
m/min (1500-4500sfm), and yield reasonable tool life (12-215m). The effect of 
each key cutting parameter (V, ae, h- see nomenclature chart 1) value and 
coolant condition has a large effect on the attainable tool life. 


HIGH-SPEED MILLING OF TIGAL4V USING PCD 


Few papers concerning the ay ll speed milling (HSM) of titanium alloy using 
PCD exist. For fine peripheral finishing cuts, speeds of 110 m/min, 500 m/min 
and 610 m/min have been reported. We will first determine the useful range of 
PCD, and then investigate various PCD grades under five cutting conditions to 
determine the most appropriate attributes to optimize 


Too! life (TL) in milling is analogous to high cycle fatigue, whereby the chip 
load (hs) represents the mechanical load; the cutting speed (V) represents the 
magnitude of the thermal load; and. radial immersion (a-) represents the 
duration of exposure to the thermal load. Increased Cutting speed increases 
the rate of heat generated, hence generating higher temperatures, Increased 
immersion increases the exposure of the tool to. high temperatures. Increased 
chip thickness increases the mechanical shock load.on the’ too!. The coolant 
condition influences thermal shock, via the heat transfer coefficient (fA) Water 
provides a larger h thamair, while increased pressure increases the h-value for 
both. 


TOOL FACE TEMPERATURE 


Principally, the control of heat is essential to successfully machine titanium 
alloys at high speed. The tool face temperature achieved in.tuming represents 
an upper bound of temperatures expected in milling. As the cutting speed is 
increased, the temperature increases to until the melting point of TIGAI4V 
{1650°C) is reached (figure 7), The data points plotted in figure T were taken 
from tool wear literature and fitted with an error function (instead of the usual 
power function) to capture this behaviour. The upper and lower solid lines 
denote @ temperatures for a chip thickness of 0, 127mm, (0.005") and 0.022mm 
(0.00087") respectively. The dashed lines between denote temperatures at 
0.025, 0.038, 0.076 and 0.114mm (0.007, 0.0015, 0.003, and 0.0045") chip 
thickness. 


Both PCD (A:=0.025mm) and WC (h.=0.174mm) exceed their continuous use 
temperature (700~900°C) at low cuiting speeds (152 and 84m/min 
respectively). Moving to 487-1372 m/min (1500-4500sfm) with PCD would 
produce tool face temperatures of 1125-1505°C. 


TOOL LIFE RELATIVE TO TEMPERATURE 


The influence of temperature {a function of V) and duration of exposure to this 
temperature {a function of ac, D, and V} on tool life has previously been 
summarized for WC tooling on TIGAI4V, Briefly, for a finishing operation that 
achieves a residence time of less than the critical time, a large increase in tool 
life will result. For higher cutting speeds the critical time will be shorter, hence 
the feasible a. range will be smaller. For this investigation, the tool life criterion 
used to define tool life, are described in table 1. 


EXPERIMENTS ON TITANIUM WITH PCD 


Testing of plate and forged TIGAI4V (300 HB) was performed at high speed 
(table 2a) using seven PCD grades (table 3) under various coolant conditions 
(table 2b). All inserts were of the XPHW-160408 type (a flat insert with 0.80mm 
(0.0317) nose radius). The cutting edge was sharply ground having an edge 
radius of less than 5um (<0.0002") set at axial and radial rake angles of -11.5° 
and 2° respectively. Unless otherwise noted, all tests utilize only one insert and 
refer to an axial immersion value of 2.54mm (0.1007) 


MATERIAL PROPERTIES 


To identity the critical conditions for failure under mechanical and thermal 
loading indicative high-speed machining of TIGAMV, the material properties of 
the tool, material, and their relevance need to be discussed. 
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Photo 2+ Assembly of Boeing Engine (courtesy of Boeing Co.) 


Nomenclature Chart 1 


y 
h. 
a. 
ay 


Temperature T fC) 


Cutting speed (m/min) 

Chip load or maximum chip thickness (mm) 
Radial immersion (mm) 

Axial immersion (mm) 

Diameter of endmill (mm) 

Tool life (m) 

Transverse Rupture Stress (MPa) 
Thermal conductivity (W/m.K) 

Thermal Diffusivity (m2s) 

Coefficient of thermal expansion (10-6/K) 
Thermal Shock Resistance Factor 

Heat transfer coefficient (W/m2.K) 


` Through the spindle coolant 


Through the spindle air 


O.127mm 

0.100mm 

0.022mm 

Mpt. (1650 C) 
Continuous Use (PCD, WC} 


400 600 800 1000 1200 1400 
Cutting Speed V (m/min) 


Figure 1: Average temperature at the tool/chip interface 
when turning TIG6AMV 
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TOOL MATERIAL PROPERTIES 


The properties for seven PCD (photo 3) and one WC tooling grade are 
summarized in table 3, Observable trends are as follows 


@ Smaller grain size requires more binder to sinter (fower maximum use 
temperature} 


@ Declining grain size imparts increased Griffith flaw behaviour or Transverse 
Rupture Stress (TRS) but reduces the toughness of the cutting edge 
[increased resistance to crack initiation, but reduced resistance to crack 
propagation} 


@ Thermal conductivity increases with E, relative to amount of crosslinking 
between diamond grains {reduced thermal gradients}, 


@ Density, specific heat capacity and thermal expansion may be considered 
constant between different grades of PCD 


@ in general, when comparing PCD grades to WC, WC exhibits a higher TRS, 
but lower thermal conductivity and hardness. 


WORKPIECE MATERIAL PROPERTIES 


A low thermal conductivity (7 W/m.K) coupled with a high melting point (1650°C) 
enable high cutting temperatures at low cutting speeds in TIBAI4V. In general, 
cutting forces were observed to decline with cutting speed (figure 2) and forged 
TI6AI4V is more abrasive than plate. Additionally inthe forged material, an 
abrasive near-surface layer (skin) exists that imparts higher cutting forces and 
reduced too! life (figure 2). 


PROPERTY RELEVANCE TO MACHINING 


In order to avoid rake face chipping from mechanical overload, the TRS of the 
tool material must be greater than the applied load. The TRS of brittle materials 
is not deterministic in nature) The spread of the TRS value is. defined by the 
Weibull modulus (probability of exceeding TRS) of the material. Typical ranges 
for PCD and WG would be 10-15, and 30-35 respectively, Since a small values 
signify narrower distribution, PCD tools may fracture significantly below their 
quoted TRS values 


To avoid rake face chipping due to thermal shock, the appropriate parameter 
must be maximized. Depending on heat flow conditions the following thermal 
shock factors are relevant: 

R = TRS (4-1) / Eo Bulk Transient 

Ry = ¥(R) Local Jransient 


For avoiding fracture initiation by thermal shock, the favourable material 
characteristics include high values of TRS,and hlor À), coupled with low values 
of E and œ Since only the tip of the insert is heated, the gradient at the 
heated/cooled surface may be the region.of primary interest. Hence, Ry should 
be the factor more relevant to machining. Therefore, WC has the best bulk 
thermal shock resistance while PCD always hasthe best local thermal shock 
resistance (fable 3). If the above are satisfied, optimizing flank wear inside of 
these bounds becomes the only concern. Practically, both mechanisms may act 
independently. The largest component of mechanical load will act as the insert 
enters the cut while the thermal shock will act as the insert leaves the cut and 
enters the coolant stream. 


Table 3: Material properties for seven PCD and one WC tooling grade. 
Property E30 cTM3n2 cTBoG 1600 1300 HVOF 
Mo w ğ G sm a 


Average Grain Size ) 18 2-30 2 4 5 <1 
Binder Composition (%Co) NIA 10% Hila) X { 10% 8% 10% 
Balance pen PCO PCD P pen we 


Young's Modulous E (GPa) 109° 169 749 950 580 
Paisson's Ratio V 0,003" 0.0713 00700 2 * 0,06" 0.22 
Fracture Toughness Ke (MPam"} 8,64" 84 636 i NIA 


Transverse Rupture Stress TRS (MPa) 7" nao 19 j 7 1400 


Density p Mms) 4046* 4240 4000 

Thermal Conductivity 2 (Wink) 650° y s’ 525 85 
Specific heat Capacity Ce {dikg.K) 500* * sp0* 7 7 * 500° 400° 
Thermal Ditfusivity (10-Gm2s) 321° 235 263 15 
Thermal Expansion (10-68) 44° i 4 ; š 4t° 55 


Y 
a 
Thermal Shock Factor -1 A 266.000 255,000 481000 295,000 241,000 449000 331,000 734,000 
Thermal Shock Factor -Il Ay 86 83 113 78 92 108 87 11 


jote: (") Denotes an estimated value, (MA) indicates information not avaiable, Information from Suppliers Nt) US Synthetic, (2) 
Element Six (3) Diamond Innovations and (4) Sandvik? was obtained throug) private communication or product Nterature. 
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Table 1: Tool life criterion 


CONDITION LIMIT DESCRIPTION 

VB (1) 600 um Max. flank wear at the 

tool tip. 

VB (2) 300um Avg. flank wear in 

centre portion 

VB (3) 600um Max. flank wear at depth 

of cut. 

VB = '/:{VB (1) + 2VB(2) + VB (3)] 
Loss of defined cutting edge, 
chipping. 

Total loss of edge, catastrophic 
failure. 


Table 2a: Range of Cutting Conditions 


CONDITION RANGE 
Í 229-1372 m/min (7504500 sfm) 
0.25-2.03 mm (0.010-0.080") 
0.013-0.076 mm (0.0005-0.003”) 
2.54 mm (0.100") 
19.05 mm (0.750") 


Table 2b: Coolant Conditions 


DRY No coolant application (no forced air) 

A# Externally applied pressurized air: 
0.069-0.69MPa (10-100psi). 

TSA# Pressurized through-spindle air. 
0.069-0.69MPa (10-100psi) 

FLO Externally applied water-based coolant. 

OD low pressure 

TSC# Pressurized through-spindle water 
based coolant. 
2.1-6.9MPa (300-1 000psi) 


Photo 3 PCD Tool 
Blanks (courtesy 
of Element 6) 


Resultant Force Fr (N) 


Cutting Speed V (m/min) 


Figure 2: Effect of cutting speed on cutting force. (forged, 
h«f.025mm, a-«(.25mm, ASO) 


OPTIMIZING THE MOST APPROPRIATE 


MACHINING ATTRIBUTES 


This article will first 


appropriate attributes to optimize. 


APPLICATION RANGE OF PCD 


Initial trials, chosen to test PCDhat carbide cutting conditions (V=190m/min, 
h.=0.076mm, a-=0.51mm) under low-pressure air, resulted in low tool life (1.5m) 
exhibiting rapid flank wear and rake face chipping. Increasing the cooling 
power to TSC300 resulted in slightly longer tool life (2.8m) with significantly 
reduced flank wear but severesraké face chipping. By reducing the mechanical 
load (hy to 0.,057mm, and V to 229m/min) at an ae of 0.25mm, tool life increased 
to 7.1m. Further decreases in h: coupled with increases in V failed to increase 
the tool life past this point Increasing the cooling power to TSC 1000 (from 


V=457m/min, h.=0.025mm, TSC300) 
decreased the tool life from 5.3m to 3.0m 
due to rake face chipping, In order to avoid 
rake fate chipping but retarded flank wear 
progression, high-pressure air was used as 
a 'soft-cool Under A50, 91m of tool life 
were achieved without rake face chipping. 


HEAT GENERATION RATE 
& RESIDENCE TIME 


Increasing V increases the heat generation 
rate, while increasing ae increases the 
residence time in the cut. Combined they 
determine the amount of heat entering the 
tool per revolution, Upon entering the cut, 
the immediate surface of the tool will reach 
temperatures of 1125-1505°C. At depths 
below the surface there will be a ‘time4ag’ 
effect, exposing the tool material at this 
point to lower maximum temperatures, 
Limiting the amount of material that 
exceeds a known continuous use 
temperature (700~900°C for PCD) will 
significantly prolong tool life. Depending on 
the cutting conditions, the effect of 
reducing ae on tool life will be slight at high 
immersions (long residence time), but may 
be significant at low immersion (short 
residence time - figure 3). 


At low speeds the heat generation rate may 
be treated as a constant but reduces as the 
temperature approaches the melting point 
of the workpiece material (figure 7). 


COOLANT CONDITIONS 
& THERMAL SHOCK 


Increasing air pressure can significantly 
increase tool life over dry while avoiding 
thermal shock to the insert. The heat 
transfer coefficient for air may reach 2,000 
Wim’ K, and 25,000 W/m?K for water (table 
4) depending on the application and tool 
temperature. All else being equal, the heat 
transfer coefficient determines the thermal 
stress gradient in the insert, which may 
lead to thermal shock (a high coefficient 
means more shack). Cooling may be 
necessary for survival for high-speed 
milling, but it is preferable to employ a ‘soft- 
cool’ with pressurized air than a ‘hard-cool’ 
with water. 


The practical effect of h on too! life is to 
determine the wear mode (figures 4 & 5), At 
low values of h wear is due to progressive 


artic heck the experimental work done to determine the 
application range of PCD, then chronicle the investigation ofvarious 
PCD grades under five cutting conditions and determine the most 


Tool Life TL (m) 


36 


025mm 051mm 102mm 203mm 


Figure 3: Effect radial immersion on tool life. (plate, 


V=457m/min, ħ:=0,.025mm, TSA50, E30) 
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flank wear (1), while at excessive values of h wear is due to rake face chipping 
(It), In mode | an increase in h will act to retard flank wear progression and 
increase tool life. In mode |I, an increase of h will provide greater thermal stress, 
causing larger rake face chips to form earlier, At intermediate values of h micro- 
chipping assisted flank wear is observed (I + Il}. This mixed-mode wear 
mechanism is simply progressive flank wear augmented with periodic localized 
edge chipping. 


The onset of mode | + II arises when the stress due to thermal shock exceeds 
the TRS of the tool material. Below a threshold value of h the probability of 
nucleating a chip will be 0% (mode 1). For the same cutting condition there 
exists a value of h that will ensure a chip forms (100% probability, mode Il). 
Between these, and centred about an h value corresponding to the TRS of the 
tool material, the tool life for mode 1 + II will decline from mode | toward mode II 
(figure 5). The breadth of mode | + II would be determined by the Weibull 
modulus of the tool material, 


MECHANICAL LOAD EVALUATION 


The force on the tool is determined by chip load (h.), cutting speed (V) and the 
average flank wear (VB). With increasing Ax, the cutting force increases 
monotonically from a basic value associated with the magnitude of edge radius. 
Since hx is typically low (0.019-0.038mm (0,00075-0,0015")) for PCD, the edge 
radius may play a significant role in determining the magnitude of the ploughing 
forces present. Below an h: of 0.019mm the.too! life was observed to decline as 
a result of increased ploughing. Above h. values of 0.025-0.032mm (0.001- 
0.00125") tool life was observed to drop significantly (figure 6) accompanied by 
extensive rake face chipping 


That the cutting force increases witha decrease in V has beensshown In figure 
2. Therefore, with declining speed, the. force on the tool may approach.the TRS 
of the tool material and cause chipping of the cutting edge. This would act to 
reduce tool life due to a change in failure mechanism. 


Typically, cutting speeds below 305m/min {(1000sfm) axhibit significantly 
reduced tool life or catastrophic failure (figure 7), Over the first 50um, flank wear 
increases the ek force rapidly from,an initial value. Fo before assuming.a 
reduced slope at A": o (VB>SOum) (figure 8), The difference between the 
intercept of the. reduced slope (F"o) and Fu{AFo) represents the combined 
parasitic force due to chip welding; and Ta blunting, of the tool The portion of 
this parasitic force due Solely towear (denoted by AF “w = Fw- F “s) may 
extend to.1-2 times Fn; the total parasitic force will ultimately SE 3-5 times Fo. 


The significant fluctuation present in the force values.arises from the following 
observations. At high VB. in all PCD tooling that exhibits mode | progressive 
flank wearea ‘spalling’ fracture occurs solely on the. flank face. The spall leaves 
a fractufé Surface in the PCD that does not contact the workpiece material, 
effectively reducing the wear scar temporarily. The fracture surface is never 
deep nor has it ever extended to the cutting edge. It Serves to periodically 
decrease the actual wear area, thus decreasing the AF* at high VB. Under 
mode | + I}and modell the spalling effect exists in conjunction with edge and 
rake face chipping. In this case, chipping also alters AF by changing the edge 
geometry, This may temporarily provide lower forces (due to a sharply fracture 
edge) but ultimately increases the force due to an increasingly negative rake 


PERFORMANCE OF PCD GRADES 


Previously, the majority of the testing has been done using E30 (on plate) and 
CTBO010 (on forged). In this section, seven grades of PCD from 3 manufacturers 
were tested under five cutting conditions to explore the impact of increased 
speed, increased chip load, increased immersion, and reduced heat transfer 
coefficient from a base line test (table 5), The baseline test conditions (on plate 
TIGAI4V) were chosen to ensure measurable tool life in all tested grades. The 
following results should be prefaced by the knowledge that other grades (Photo 
4) from each manufacturer exist. The goal is not to identify the best 
manufacturer, but to determine what properties to optimize in a PCD tool 
material. Currently, there are no PCD grades designed specifically for HSM of 
TIGAIAY, 


The tool life values under the baseline cutting condition are present for each 
grade in figures 12-15. 


lt is apparent that increased TRS (figure 9) and Ry (figure 10) improve tool life. 
Since reduced grain size typically increases TRS, it is also seen to increase tool 
life (figure 17), While the trend stays consistent, there appears to be a shift in 
the values from one manufacturer (9, figure 9-11). This is most likely a difference 
in binder formulation. With respect to thermal shock, CTBO10 (|, figure 10) 
deviates from the trend due to a low y value. This may yield good results under 
high mechanical load conditions, but will render CTBO10 more susceptible to 
thermal shock than CTBOO02, 
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Table 4: Approximate range of heat 

transfer coefficient values 

DESCRIPTION HEAT TRANSFER APPLICATION 
COEFFICIENT h (W/m°k) 

Low-speed Air 10-100 DRY 

High-speed Air  100-2,000 A# & TSA# 

Lou-speed Water 2,000-5,000 FLOOD 

High-speed Water 5,000-25,000 TSC# 


Flank Wear VB (um) 


400 600 
Tool Life TL (%, DRY#100%) 


Figure 4: Effect of the heat transfer coefficient on tool wear 
progression (schematic). 
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Figure 5: Effect of the heat transfer coefficient on tool life 
(forged, Ve30Sm/min, heel 025mm, a.«0.25mm, CTBOL0) 
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Figure 6; Effect of chip load (hx) on tool life. (plate 
V=457m/min, a-=0.23mm, ASO, E30) 
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CTBO10 ~ skin 
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Figure 7: Effect of cutting speed on tool life. (forged & plate, 
he «f.025mm, a-«(.25mm, ASO) 


NEW MPC SYSTEM FROM ENGIS 
OPTIMIZES SURFACE PREPARATION FOR 
S ADVANCED MATERIALS, COMPOUND 
, SEMICONDUCTORS 


ne re levels of precision control are now achievable 
in the planarization, delayering and polishing of advanced 
| materials and substrates for compound semiconductors, 
i thanks to a new surface preparation system from Engis- 
| = Microtech (www. engismicrotech.com}, of Wheeling, IL, USA. 
Tailor-made for universities and research laboratories, the new 
Engis-Microtech MPC System is also well suited for commercial companies 
with unique, applications-specific requirements. Please visit our website — 
www.engismicrotech.com - for additional information on the new MPC System 
and the complete array of Engis-Microtech systems, equipment and 
consumables. Contact John Welty, Microtech Product Manager, 
directly at 1-520-780-3163, via e-mail at jwelty@engis.com 


FLOWSERVE SEAL SOLVES BIOREACTOR PROBLEMS 


Custom-engineered solution maintains sterility and cleanability in a bioreactor 
by enforcing seal integrity. The new Flowserve seal maintains absolute 
containment of the clean steam condensate during each phase of production. 
By incorporating an internal flow deflector, the primary seal is kept 
lubricated to eliminate dry run conditions. The new seal was 
designed as a dual cartridge seal that mounted directly to the 
gearbox as well as to the bioreactor's mounting pad. 
| Relocating the springs outside the process media and 
contouring critical sealing components to resist pooling also 
fostered optimal cleanability and sterility. Contact 
sboone@flowserve.com. 


NEW AND EASY TO USE 
SPINDLE ALIGNMENT KIT 
IMPROVES FACTORY 
EFFICIENCY 


December 2005, Newburyport, 
Massachusetts — Pinpoint Laser : 
Systems®, Inc., is introducing a new, low cost, precision spindle alignment kit 
for use in factories and machine shops. This versatile laser product is easy to 
use and can check parallelism, concentricity, and wear on spindles, lathes, and 
boring equipment. This new alignment kit is ideal for use on lathes and turning 
equipment, spindle drilling systems, and other production equipment that 
requires tight alignment. For more information visit www.pinlaser.com. 


RESEC SYSTEMS, INC., BERGENFIELD, NJ OFFERS HIGH 
SPEED AUTOMATIC PARTS SORTER TO PERFORM 100% 
INSPECTION OF SCREW MACHINE, CAST, OR 

MOLDED PARTS 


Bergenfield, NJ— A new automatic inspection machine sorts small parts based 
on pre-programmed dimensional tolerances such as length, width, diameter, 
etc. Employing a convenient bowl feeder, high speed camera, and Resec's 
proprietary technology, the new sorter inspects each part and automatically 
places it into an ACCEPT or REJECT bin. Low in cost, the machine inspects 
and sorts up to 10,000 parts per hour with 
an accuracy of + 0.0001 in. By using both 
top and side views, the ShadowGage platen 
sorter can, for example, measure out-of- 
round and concentricity characteristics, as 
well as the axial profile, of a round part. 
For further information, contact: 
www.resecsystems.com 
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We make solutions happen! 
A diamond material may be your solution—we can make it pay off! Our decade of experience and 
patented processes for CVD films of pure diamond on silicon wafers or tungsten carbide may be 
the solution. It may be that you need our thicker CVD fabricated film diamond for optimum wear 
resistance and thermal conductivity. Other applications may require polycrystalline diamond for a 
wear part or cutting tool. You tell us the need and the performance parameters, our engineers will 
find you the ultimate diamond solution. Ask for it—we will deliver the solution. 


DIAMOND 


Calgary - Mountain View - Decatur 
1(877) 773-9940 - www.sp3inc.com 
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A significant tool life increase of {195% 
over E30) was achieved by CTB002 due 
to grade optimization at V=457m/min, 
h.=0.025mm, ae=0,25mm, TSA50 
(figures 12-15). 


EFFECT OF CUTTING SPEED 
ON PERFORMANCE 


Under increased cutting speed, all tool 
grades yield a tool life value in the 26- 


Photo 4 - various diamond mesh 538m range (figure 12) Data from E30 
izes/grades determine PCD n Y 

ps Sao UAA S of Diamond 1600 and 1300 grades indicate that 

Innovations) - 762m/min (2500sfm) represents a local 


tool life maximum. At higher speeds 1600 
& 1300 were observed to outperform E30, while the opposite was observed a 
lower speeds, A significant drop in tool life to 20-54% of the baseline value was 
observed in most grades, but two grades (1600, 1300) actually improved their 
tool life from the baseline. CTB002 experienced the sharpest decline owing to 
its high binder content. Improved tool life (for 1600 & 1300) is plausible due to a 
lower of the mechanical forces (at increased V) shifting the wear mode from | + 
II to |. Only a slight increase in tool life (26% over E30) was achieved by 
CTBO10 due to grade optimization at 762 m/min. 


EFFECT OF CHIP LOAD ON TOOL LIFE 


A significant drop in tool life to 7-32% ofthe baseline was observed for all 
grades (figure 13). An increase in mechanical load (increasing h} would push 
the wear mode from | to Il, dramatically diminishing tool life. A significant 
increase in tool life (195% over E30) was achieved by CTBO02 due to grade 
optimization at 0.038mm. 


RADIAL IMMERSION EFFECT ON TOOL LIFE 


A significant dropin tool life to 15-40% of the baseline was observed in most 
grades, with 1600 only losing 10% of its baseline tool life (figure 14). Doubling 
the @e increased the time in the cut form 0.289ms to 0.410ms allowing 41% 
more heat into the insert, A significant increase in tool life (150%. over E30) was 
achieved by CTBO02 due to grade optimization at 0.25mm. 


EFFECT OF COOLANT CONDITION OF TOOL LIFE 


The effect of decreasing air pressure on tool life ranged trom a 88% drop (E30) 
to a 32%,inerease (1600) in tool life (figure 15). ESO. likely has the least abrasion 
resistance, while 1600 likely shifted its wear mode from b+ II towards |. Of the 
grades yielding the highest tool life values (CTBO02,CTBO10 and CTB025), a 
slight reduction to 67-77% of the baseline was typically observed (figure 15). An 
exceptional increase in_ tool life (1210% over E30) was achieved by CTBO02 due 
to grade optimization at TSA1O 


KEY OBSERVATIONS OF TOOL PERFORMANCE 


High TAS and Ry materials performed the best. The 1600 grade outperformed 
1300 in nearly all test conditions, white (of the remaining grades), CTB002 was 
the best over all conditions except at high speed. That 1300 and CTB010 
performed better at high speed, is due to a reduced binder content imparting 
slightly higher heat resistance over a narrow V range. It has been noted that 
there is an upper limit on radial immersion, both upper and lower bounds on 
chip load and cooling power, and a lower threshold for cutting speed with a 
local maximum occurring near 762m/min (2500sfm). 


This ‘dromedary’ type of TL versus V behaviour has been previously been 
observed in the hard turning of 100Cr6 with PCBN. Three possible mechanisms 
may contribute to the formation of this effect (seen in figure 16): 


© Chatter at a frequency corresponding to 610m/min (2000stm), leading to a 
local minimum tool life due to excessive cutting force. 


Table 5: Cutting conditions used to explore effectiveness of PCD grades. 
Test Vv hx as 
Baseline 457mimin (1500strn) 25um (0.001*) 254um (0.010°) 


Vv 762mmin (2500sfm) 25um (0,001") 254um (0,010") 
(+) 457mimin (1500sfmn) 38um (0.0015") 254um (0.010") 
(+) 457mimin (1600stm) 25um (0.001") 508um (0,010"} 
©) 457mimin (1500sfm) 25um (0.0017) 250um (0.010") 
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Cutting Force Fry (N) 


Figure 8: Effect of lank wear on cutting force, (plate, 
V=457m/min, h.=0.025mm, a--0.025mm, TSAS50, CTBO02) 
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Figure 12: Effect cutting speed on tool life (t.«0.025mm, 
a,«0.25mm, TSASO) 


© Reduced cutting force on the shear plane due to a phase transformation in 
TIBAI4V at 995°C, which owers the force on the tool. 


@ Increased toughness of the PCD tool due to thermal softening of the cobalt 
binder phase. This will act to diminish the effect of chipping under wear 
mode | + Il. 


Of these, the last two options seem more plausible. No evidence of chatter or 
locally increased cutting force is present at 610-686m/min. While forces at 
762m/min are expected to be less than those at lower speeds and continue to 
diminish at higher speeds, evidence of locally decreased forces (70% of the 
that expected) at 762m/min exists for some cutting conditions. The extent that 
an insert may toughen with temperature will depend on the grades 
microstructure. If the wear mode is of type |, no chipping will result and there 
should be no appearance of a local maximum tool live value at 762m/min. For 
insert grades more prone to mode | + II wear, the magnitude of a local 
maximum should be large. 


A CASE FOR PCD TOOLING VS. CARBIDE Figure 13: Effect chip load on toot life (V=457m/min, 


Tool life values for PCD (CTB002, CTBO10) and that of a coated carbide tool are ASE 
presented in table 6. Feed rates (relative to WC at V=229m/min and 
hy=0.076mm) for PCD are initially less than WC but yield much longer tool life. 
Trading tool life for feed rate, by increasing fx, yields feed rate and tool life 
values similar to those for carbide. Increasing Vis preferred since it yields 
greater rewards for both. 


The real niches for PCD tooling exists were there is a limit on the chip load (h), 
especially high-speed finish machining ofthin wall structures. Carbide tooling 
experiences significant edge rounding at speeds above 229m/min (750sfm), 
thereby, restricting its practical use to h: values of 0.038mm (0.00157) or greater. 
Reducing the h» for carbide to this minimum yields a low feed rate coupled with 
tool life values about half that of PCD. To increase the tool life the only recourse 
is to reduce cutting speed slowing the process further At 1372m/min, PCD is 
capable of yielding 11m (forged, CTBO10, h.=0.019mm, A50) and 9m (plate, 
E30, h.=0.025mm, TSASO) of tool life at a relative feed rate of 3.375 and 4.5 
respectively. 


DETERMINING TOOL PERFORMANCE IN HIGH-SPEED I ee es ee 
FINISHING OF TIGAL4V WITH PCD 


Through alarge body of experimental evidence, this investigation has shown 
the following issues to be of importance when determining the toot performance 
in high-speed. finishing of TIGAI4¥ with PCD: 


@ Maximizing both TRS and Ry values will produce a robust tool capable of 
high tool life values, Increasing the TRS usually requires a reduced grain size 
PCD grade. 


@ The chip.load (h+ must be Kept between 0.019mm (0.00075") and 0.032mm 
(0.00125") to avoid.mechanical overload. 


@ Cutting speeds (V) mustbe kept above 305m/min (1000sfm) to avoid 
mechanical overload but will yield reasonable tool life to 1372m/min 
(4500sfm). A local tool life maximum exists at 762m/min (2500sfm). 


Too! Life (m) 


as? 
0.25 


© Radial immersion (a-) values must be kept below 0.050mm (0.020") to 0.025 
achieve reasonable tool life. TSAIO 

@ Using pressurized air as coolant is essential to ensure the survival of the Figure 15: Effect coolant condition on tool life (V=437m/min, 
cutting edge, but an optimum ‘soft cool’ is required to yield long tool life. An h.=0,025mm, a-=0.25mm) 


increase in TL with increasing h indicates an under cooled condition, while a 
decrease in TL with increasing h indicates an over cooled condition. Care 
must be taken to ensure that mode | wear progression is maintained. 


Ultimately when high speed finish milling TIBAI4y, itis possible to achieve 215m 
of tool life at 457m/min or 11m at 1372m/min using PCD. E 


č 


Table 6: Tool life and relative feed rate of PCD and WC tooling (plate, 
ae=0.25mm, TSA50) 


V TL 
(mimin) (m) 


Tool Life TL (im) 
S 8 ee 6 8 2 8 8 


229 i ~74 


229 A 20-29 
457 y 137-215 
762 43-53 
457 ‘ 14-29 
1372 t 11 

1372 J 9 


800 1000 
Cutting Speed V (m/min) 


Figure I5: Effect coolant condition on tool life (VedSTm/min, 
he O.025mm, a-«0.25mm) 


ELJEN 


IBON i; Polycrystalline Cubic Boron Nitride 
(PCBN) with fine grained and randomly oriented 
texture developed by ILJIN Diamond’s latest 
technology. The new IBON products are spe- 
cially designed for machining ferrous materi- 
als —cast irons, hardened steels, powdered 
metals and heat-resistant superalloys. 
Available grades: SB100, SB95, SB90, SB80, 
$B70, SB60, SB50 and SB45. 


HEAD OFFICE 


FACTORY 


DIAMOND 


DIAMOND 


IPOL stands for ILJIN Polycrystalline 
Diamond (PCD). IPOL-PCD is characterized by 
superior hardness, excellent wear resistance, 
highest thermal conductivity and uniform wear 
in all directions. It’s designed for machining 
non-ferrous metals, alloys, tungsten car- 
bides, plastics, wood, ceramics and wear 
parts. Available grades: CC, CM, CF, CMW, 
CXL, CCX. 


CVD is chemical Vapor Deposition Diamond. 
“IT’S PURE DIAMOND” 


@ Harder, more wear-resistant 

@ High thermal conductivity 

® Better chemical and thermal stability 
@ Lower coefficient of friction 


Available in various shapes and sizes for many 
applications. 


lljin Bldg., 50-1, Dowha-dong, Mapo-gu, Seoul, Korea 


614-2 Oryu-ri, Daeso-myun, Eumsung-gun, Chungcheungbuk-do, Korea 


http://www. iljindiamond.com 


AUTHORIZED DISTRIBUTOR 
AMERICAN SUPERABRASIVES CORP. 


59 AVENUE AT THE COMMONS, 2nd FLOOR, SHREWSBURY, NJ 07702 TEL. 732-389-8066 FAX 732-389-8069 
www.diamond-abrasives.com 


INTERTECH Ñ 2006 


An International Technical Conference on Diamond, 
Cubic Boron Nitride and their applications. 


www.intertechconference.com 


Make plans now to be in Atlanta on 
Monday April 24, 2006 for three days of 
INTERTECH 2006. The third INTERTECH 
this decade promises to be filled with 
advancements and new innovations. This 
year INTERTECH features even more end 
user participation highlighted by Keynote 
speakers representing major Automotive 
and Aerospace 

manufacturers as well 

as a leading machine 

tool builder and 

global superabrasive 

user/supplier. Their 

talks will be 

thought 

provoking and 

help guide 

research and 

supplier 

innovation. 
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INTERTECH 2006 Key Features 


THE GRAND HYATT ATLANTA 
IN BUCKHEAD 


April 24-26, 2006 


Register Early for Conference 
Discount and make hotel 
reservations now to 
guarantee a room at 
conference rates! 


Go to www.intertechconference.com for ease of registration or complete the 


accompanying form and fax or mail to register. 


KEYNOTE SPEAKERS 
Edward F. Rossman, Ph.D. 


Associate Technical Fellow, Manufacturing 
Research & Development Integrated 
Defense Systems 

The Boeing Company 


Mr. David Drennen 


Marketing Director 
3M Abrasives Systems Division 


Mr. Daniel Pheil 


President 
Landis Grinding Systems 


David Yen, Ph.D 
Manager R & D 
General Motors Delphi Technical Center 


Excellent venue at the Grand Hyatt Atlanta in Buckhead, Georgia USA 
Great location and weather in April of 2006 


3 full days of Technical and Commercial papers (over 70 papers already submitted) 
ABSTRACTS STILL BEING ACCEPTED AT WWW.INTERTECH CONFERENCE.COM 


Keynote speakers from significant end-users 
Tabletop exhibits from leading suppliers 
Technical Poster Boards 

Cosponsored by premier Global Organizations 


An optional evening at Stone Mountain for an old southern Riverboat Dinner Cruise, Laser 
light show and fireworks display 


Opportunity to meet with leaders from major research companies, suppliers and end users 
Three days of wonderful meals and Old Southern hospitality 

Terrific sights, dining and tourist attractions 

All papers considered for publication in Finer Points 

CD of proceedings to all attendees 
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Register Now and Attend INTERTECH 2006! 


INTERTECH 2006 will be the third 
in the series of International Technical Conferences 
centering on industrial diamond, cubic boron 
nitride, CVD Diamond and other related materials. 
INTERTECH 2006 is designed to provide a blend of 
technical and commercial topics that will highlight i Peg 

this global industry. INTERTECH 2006 promises to ‘ : DAE Tee : r ae 
follow in the vein of its predecessors with an + Nin i : 7 i¥A4es 
increased focus on research and new innovations - HAF NN 
for end user application. 


INTERTECH 2006 will be conducted on Monday, April 24, 2006 
through Wednesday, April 26, 2006. 


INTERTECH 2006 will be held in the Atlanta, Georgia USA, the 
Pearl of the Old South. Atlanta has many beautiful and interesting attractions and can 
easily be reached by air for our overseas visitors. 80 Percent of the United States population is within a two hour flight of Atlanta Hartsfield International airport. This 
makes Atlanta an excellent starting point for our visitors that plan to see other sites in the USA before and after INTERTECH. 


This is a unique opportunity that will enable you to: 


@ Find out what diamond, cbn and related materials are available, plus new ones on the horizon. @ Interact with technical and commercial people from around the world. 
@ Learn where and how diamond, cbn and related materials should be used. @ Discuss how to use these materials to increase productivity and profitability. 
@ Hear about the latest technical developments from all the leading companies in this industry. 


Everyone involved with abrasives, tooling or applications in any way, this conference will be of benefit to you. If you want 
to learn more about where and how these materials are used, this conference is for you. If you want to learn about new opportunities being opened by advances in superhard 
materials technology, this conference is for you. If you want to establish relationships with colleagues and future customers, this conference is for you. If you want to see how 
people in other industries and even in other countries use diamond, cbn and related materials, this conference is for you. In short, this forum is a unique opportunity for you 
to take a quantum leap in understanding the research, application development and commercial opportunities for these superhard materials. 


The entire conference will be held at the excellent meeting facilities in the heart of beautiful downtown Buckhead Atlanta at 
the Hyatt Regency. You can and should make your hotel reservations NOW... hotel space will be difficult to obtain in Atlanta in the spring of 2006. You should contact: 
GRAND HYATT ATLANTA IN BUCKHEAD 
3300 Peachtree Road, Atlanta, Georgia, USA e Telephone: 404 237 1234 « Fax: 404 233 5686 « http://grandatlanta.hyatt.com 
If you reserve your room on-line click on Rooms & Rates and you will need to fill in the dates of your stay and then at the Group/Corporate# line, put "g-dims" the INTERTECH 
rates should appear. 


Our rates should be listed as: Single Occupancy: $165.00 Triple Occupancy: $215.00 Regency Club $200.00 
Double Occupancy: $165.00 Quadruple Occupancy: $240.00 


Hotel expense and non-scheduled meals are not included in conference fees. 


NOTE: A substantial number of rooms in our block are already reserved and we expect all rooms will be taken early for this special conference. Thus, we encourage you 
to book your rooms while some are still available Even if you THINK you may attend, book a room now! 


Your registration fee will cover the entry to the three Technical Presentation Days, a complimentary CD of the proceedings, 
access to Tabletop Exhibits and daily amenities which includes continental breakfasts, all breaks, lunches, and Tuesday night’s banquet. 


PLEASE NOTE: the Monday evening Riverboat Cruise Dinner, Fireworks Display and Laser Light show at Stone Mountain is NOT INCLUDED in the registration fee. 


By design, this conference covers a variety of applications for 
diamond, cbn and related materials. This was done to offer attendees an excellent selection of useful information in virtually all application areas. The structure allows users in 
one industry to see how the materials and applications are done in other industries for possible technology transfer. 


@ INTERTECH 2006 - Three Full Days & Amenities - $995.00 USD 
o Early registration $50 Discount - $945 USD If paid by March 1, 2006 
o Speaker/Presenter/Poster Board Submitters 25% Discount - $745 USD If paid by March 1, 2006 - $695 USD 


@ Any Guest attending Banquet and Reception only - $125 USD 
@ Optional: Stone Mountain Riverboat Dinner Cruise, Laser Light Show and Fireworks Display - Monday Evening April 24, 6-11:00 PM - $150.00 USD (you won't want to 
miss this!!!) 
@ TABLETOP RESERVATION - $695 USD 
o $650 USD If paid by March 1, 2006 — Includes table & draping. Electrical power or computer hook ups must be arranged with Hotel. 


All payments must be made in advance by credit card (VISA or MasterCard or American Express) or by check drawn on a U.S. Bank. Payment can also be wired to our 
account. REFUND POLICY ... If you find you can’t attend, we will refund your entire registration fee if we receive your cancellation 90 days prior to the start of the 
conference. We cannot refund any fee after this deadline, due to advance financial commitments. Please note that cancellation of hotel reservations must be done by you 
more than 21 days in advance, or you will forfeit your deposit. 


You should contact the hotel NOW if you plan to attend and send your Registration Form to us without delay. That's the only 
way to be sure you will be accommodated. 
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FORM 
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Please fill in carefully, as information will be used to make badges and Attendee List. Duplicate as often as you need. 
Use a separate form for each conference registrant. PLEASE PRINT CLEARLY. 


Name: 

Title: 

Company: 

Address: 

City: Zip/Postal Code 
Country: 

Phone: 

E-Mail: 

Indicate Membership in Cosponsor Organization (only one): 

Spouse/Guest Name(for receptions only): 


Please check the session(s) you plan to attend (Sessions subject to change)* 

Monday, Aerospace Tuesday, Stone Processing Wednesday, Automotive Industry 
Monday, Emerging Technologies Tuesday, Construction/Highway Wednesday, Mining/Drilling 
Monday, Medical Tuesday, Wire Drawing Wednesday, Optics 

Monday, Electronics Tuesday, Materials Wednesday, Woodworking 


FEES: 


Please check the appropriate fees... 
Entire Conference 3 FULL DAYS! — $995 USD 


O Early registration $50 Discount — $945 USD If paid by March 1, 2006 


© TABLETOP RESERVATION - $695 USD $650 USD If paid by March 1, 2006 — Includes table & draping. Electrical power or 
computer hook ups must be arranged with Hotel. 


Speaker/Presenter/Poster Board Submitter 25% Discount - $745 USD (|) $695 USD If paid by March 1, 2006 
Monday Riverboat Dinner Cruise, Laser Light show and Fireworks Display — $150.00 USD 


Check here if you would like a spouse/guest to attend the reception and banquet on Tuesday night - $125 USD 
TOTAL AMOUNT ENCLOSED: $ 


METHOD OF PAYMENT: 


Check — Payable to: Industrial Diamond Association. Must be paid in US funds and drawn on a U.S. bank. 
Credit Card: VISA MasterCard AMEX 

Card Number: 

Credit Card Billing Address: 


Expiration Date: Name as it appears on card: 


HOW TO REGISTER: 


On-line at www.intertechconference.com or fax this form to 614-797-2264 


Or Mail completed form to: INTERTECH 2006 
Industrial Diamond Association of America 
P.O. Box 29460, Columbus, Ohio 43229 USA 


QUESTIONS? 


Contact Terry or Kathy Kane at the Industrial Diamond Association ... 614-797-2265 or E-mail: tkane-ida@insight.rr.com 


*Program subject to change 
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To have your event or conference listed, 
please send information to: 
Finer Points Event Calendar 
PO. Box 29460, Columbus OH 43229 
Fax 614-797-2264 or 
email: tkane-ida@insight.rr.com 


January 9-10 

Cost and Schedule Estimation for 
Project Managers and Decision Makers 
Los Angeles, CA 

UCLA Department of Engineering 
www.uclaextension.edu/shortcourses 
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January 23-25 

Manufacturing for Performance 
Indiana Convention Center 
Indianapolis, Indiana 
www.sme.org/motorsports 


January 25-26 
Nanomanufacturing Conference & 
Exhibits 

Troy, MI 

www.sme.org 


January 28-February 1 
The Concrete Sawing 
and Drilling Association 
Annual Convention 
Charleston, South Carolina 
727-577-5004 or visit www.csda.org 


January 31 

CSDA Tech Fair 

Charleston Place Hotel 

Charleston, SC 

727-577-5004 or visit www.csda.org 


February 16-17 

Cutting Edge Training 

St. Petersburg College 

Clearwater, FL 

727-577-5004 or visit www.csda.org 


February 18 

OSHA Construction 
Safety Training 

St. Petersburg College 
Clearwater, FL 
727-577-5004 or visit www.csda.org 


February 20-21 

Estimating Training 

St. Petersburg College 

Clearwater, FL 

727-577-5004 or visit www.csda.org 


February 20-25 

Operator Certification Training 

St. Petersburg College 

Clearwater, FL 

727-577-5004 or visit www.csda.org 


February 22-24 

Spray Finishing Technology Workshop 
Toledo, DeVilbiss, Binks and Owens 
Community College 

Phone: 800-466-9367 or online at: 
www.owens.edu/workforce_cs/seminars 


March 20-23 

Sawing & Drilling 
101 Training 

Kansas City, MO 
727-577-5004 

or visit www.csda.org 


March 23-26 

UAMA Spring Meeting 
Renaissance Scottsdale Resort 
Scottsdale, Arizona 
www.uama.org 


March 27-30 

Metalworking Fluids Management 
Certificate Program 

Los Angeles, CA 

www.sme.org 


March 27-30 
Advanced Productivity 
Exposition 

WESTEC 2006, 

Los Angeles, CA 
www.sme.org 


= 


WESTEG: 
Z 


March 27-30 

The SME Summit & Annual Meeting 
Los Angeles, CA 

www.sme.org 


SME 

March 28-29 

Lean Certification Exam Preparation 
Course 

Los Angeles, CA e www.sme.org 
March 28-30 

NanoManufacturing Conference & 
Exhibits 

Los Angeles, CA e www.sme.org 
March 29-30 

MicroManufacturing Conference & 
Exhibits 

Los Angeles, CA e www.sme.org 


April 1-3 

Metal Formability Certificate Program 
Dearborn, MI 

www.sme.org 


April 4-6 

Industrial Combustion Systems 
Certificate Program 

Pittsburgh, PA 

www.sme.org 


April 19-20 

Midwest Job Shop Show 

Covington, KY 

Job Shop Network Phone: 203-758-4882 
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April 22-23, 2006 
Industrial Diamond Association 
of America 


60th Anniversary and 
Annual Meeting 

GRAND HYATT ATLANTA 
Atlanta GA, USA 
www.superabrasives.org 


INTERTECH 


An International Technical Conference on Diamond, 
Cubic Boron Nitride and their applications. 


2006 


THE GRAND HYATT ATLANTA 
IN BUCKHEAD 


www.intertechconference.com | April 24-26, 2006 


APRIL 24-26, 2006 
INTERTECH 2006 

GRAND HYATT ATLANTA 
Atlanta GA, USA 
www.intertechconference.com 


May 1-3 
ASQ World Conference on 
Quality & Improvement 
Milwaukee, WI 

ssa" American Society for Quality 
Phone: 414-272-8575 or register 
at: www.asq.org 


June 15-17 

ITSS - Rio de Janeiro The 9th Edition of 
ITSS will be held at RIOCENTRO 
Convention Center 

www.itssexpos.com 


2008 


May 31 — June 1, 2008 

Industrial Diamond Association 

of America 

Annual Meeting 
Orlando, Florida USA 
www.superabrasives.org 


INTERTECH 


An International Technical Conference on Diamond, | 
Cubic Boron Nitride and their applications. 


2008 


ORLANDO 
FLORIDA USA 


June 2-4, 2008 


www.intertechconference.com 


JUNE 2 - JUNE 4, 2008 
INTERTECH 2008 

Orlando, Florida USA 
www.intertechconference.com 
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Editor's comment: Ben Silverman recently took a job outside of the Industrial Diamond & Manufacturing industries. Ben 
wanted to provide a short editorial on his time in the industry and his experiences, both as a Member of the Industrial 
Diamond Association (IDA) and furthermore on his term as a Director for the Association. We will miss Ben in this industry 
and wish him all the best in his new endeavor. 


Membership And Participation In The Industrial Diamond Association 
Is Time And Money Well-Spent With Tremendous Payback 


By Ben Silverman, Former Executive Vice President & General Manager, Greenlee Diamond Tool Company & DoALL Cutting Fluids 


You wouldnit sail across the Atlantic without a Global Positioning System (GPS) and you shouldn't run your business without 
the Industrial Diamond Association (IDA). If you are like most competent managers, you know your good customers and what 
they expect, you know which processes need to be corrected, you have an A-list of product development initiatives and you 
expect to improve your business in the coming year. I was in this position in 2001 before becoming active in the IDA. My 
business was on solid ground coming out of the economic slowdown. However, the IDA helped me lead my business much 
more clearly and effectively by providing a wider industry perspective and a sharper view of the industry horizon. BEN SILVERMAN 


The IDA provides many key resources and you will 
make better business decisions if you take advantage 
of them. First, the annual meeting provides a great 
primer to prepare for the coming year. Your IDA 


A : & 
assembles a very relevant slate of topics - economic 
forecasts, large end-user presentations, introductions 
to new technologies, industry specific government 


regulations and operating guidelines, and 
presentations on global trends in our industry. The 


quality of the material will be excellent and you will 
learn even more from the questions and comments of 
other IDA members during their discussions and eee 


interaction. 


Second, with so much happening on a global scale in 
our industry, you need to broaden your network to 
stay in the loop. IDA representatives from member 
companies are the most knowledgeable and useful 
resources you have to gage what is happening in our 
industry. We all compete in the same economy. 
Sometimes you grow by finding new markets and 
sometimes you grow by beating your competition. 
Industry networking will help you do both much 
more efficiently. 


Lastly, the IDA anchors our industry's key events. It is 
active in promoting technical education on industrial 
diamond processes and works with other 
associations to promote and grow our industry. Most 
importantly, the IDA plans and runs INTERTECH, 
the best technical conference in our industry. You can 
attend INTERTECH without helping to plan it, but 


you will learn so much more by being involved in Ty 
nee n Your Dreams. 


If you are like I was, you feel too busy and 


committed to your company to ihelpi your industry Fact is that diamond and CBN grinding wheels, dressers, and cutting tools 
and isupporti an association of your suppliers and are as different as the companies that supply them. That’s why you'll find 
competitors. How wrong I was!!! The time I spent he CITCO nz he wheel d tools tk f handle t may al bsi 

actively participating in the IDA, since 2002, has paid the CITCO name on the wheels and tools that handle the critical jobs in _ 
me back many-fold. It gave me a better map of the automotive, aerospace, and general manufacturing. Hardened steel, ceramics, 
state of our industry and a realistic view of where my laminates, superalloys, composites, reinforced resins, abrasive materials, 
company was positioned and where we needed to : i tand ; heelsand tools will’ A 

go. Membership and participation in the Industrial you name it and CITCO wheels and tools will tame it. 

Diamond Association is time and money well-spent CITCO has more than 60 years of experience delivering diamond and CBN 


with tremendous payback. 


solutions for industry’s toughest problems. Give us a call, and we’ll show you 
ABOUT THE AUTHOR: the CITCO difference. 


BEN SILVERMAN is the Former EVP & General 
Manager of Greenlee Diamond Tool Company & meas. EED RF í | | i C) 1D 
TM 


DoALL Cutting Fluids. Mr. Silverman joined 
DoALL in 1997 and prior to DoALL, he spent 8 
years in abrasives and automotive components 
manufacturing, including 3 years with GE 


Cutting Tools CBN Wheels ; , 
> R Operation Of Landis Gardner 
357 Washington St. 


Superabrasives and 5 years with GE. Mr. Silverman ty ee ~ Chardon, OH 44024 

has a Bacheloris and Master's of Mechanical Pe, . www.landisgardner.com 
Engineering from MIT and an MBA from the A a aan E 

University of Chicago. Ben recently joined Rain ON 3i yA - 1-800-242-7366 
Bird Corporation as Director of the Consumer For CITCO For CITCO Wheels 

Products Business Unit. He currently resides in Cutting Tools & Dressing Products 


Tucson, AZ and can be contacted at 
bsilverman@rainbird.com 
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What does this mean? 


You get the best coarse grain PCD 


grade on the market - period! 


eHighest Wear Resistance 
eBest Edge Quality 
eHighest Toughness 


elmproved Workpiece 
Surface Finish 


eHighest EDM Cuttability 


eBest Product Consistency 


Toolmakers who know choose C30X. 


Shouldn’t you? 


=>ii ADVANCED MATERIALS 


An Operating Unit of Smith International, Inc. 


Tool Wear 


OO 30x 


ic i Comp Anew grade 


a Comp B new grade 


Flank Wear ——————> 


No; Of Passes -maaa 


ULTRA-HARD MATERIALS 


Off shore drilling and other 
exploratory mining elements 
provide severe wear conditions 
for diamond drilling cutters. A 
new wear testing rig has been 
designed and built to assess the 
abrasive wear behaviour of 
superhard materials such as 
diamond composites. The 
purpose of the testing procedure 
is to subject the cutting element 
of the tool to a "near service" 
condition, involving both cutting 
and abrasive processes. Both 
standard grinding wheels and 
non-standard rock wheels can be 
used to determine the suitability 
of such cutting elements to the 
harsh conditions encountered in 
the cutting of hard and abrasive 
rocks with high rock mass 
ratings (RMR values). In our 
testing program we have been 
able to determine the quality of 
materials produced by a range of 
manufacturers and to select 
those products that are suitable 
for insertion into rock cutting 
tools such as pointattack picks, 
drill bits and saw blades. The 
results of our wear studies of 
superhard diamond composite 
materials are presented. 
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Exploiting the unique physical properties of diamonds in tooling for mineral 
excavation, rock cutting and rock drilling is not new. While hand-set diamond 
drill bits with carat sized natural diamonds were manufactured in the 1920s, it 
is more usual to have the diamonds either surface-set in the bit or 
incorporated into a suitable matrix material as imimpregnated diamond bits. 
One further development in diamond tooling that has made a major impact 
on the economics of exploration and mining is the discovery of polycrystalline 
diamond composite materials. These materials are variously referred to as 
polycrystalline diamond (PCD) ds inPhoto |, polycrystalline diamond compact 
(PDC) and thermally stable polyerystalline diamond (TSP TSD or TSDC) 
depending on the chemical composition and physical format of the 
manufactured component. 


The behaviour of any,of these diamond composite, (DC) materials is 
dependent on the)type of binder used, assuming in the first instance a 
comparable quality of diamond grit is«tised to manufacture the composite 
itself, In general, DC material with Co binder is limited in its range’of 
operation because of the rapid increasein wear rate when the temperature 
on the tool exceeds 700°C.A major breakthrough was achieved with a change 
in the binder phase to material that did not catalyze thesback phase transition 
of diamond to graphite as'ħas been observed with DC-Co. There are several 
possible materials that satisfy. this requirement but silicon is most commonly 
used. However, the success ofthese composites depends on a more complex 
process involving the infusion of Si as a melt phase anda reaction-bonding 
process in which the Si reacts with the diamond to produce SiC. There are 
three known manufacturing methods used to produce thermally stable DC 
material via a silicon, reaction, bonding process: (a) a high pressure-high 
temperature process.within the diamond stability field, (b) high pressure-high 
temperature process but, within the graphite stability field and (c) a high 
temperature sintering process, either under axial loading or under vacuum 
conditions such as ScD Skeleton cemented Diamond (photo 2). Such TSDC 
materials can be operated at temperatures in excess of 1200°C. 


There are several manufacturers of TSDC 
materials claiming to produce reliable cutting 
element. However, it is essential to be able to 
perform simple, rapid and low-cost quality 
checks on such materials to ensure that they 
will perform reliably when they are inserted 
into cutting tools. To this end, a simple but 
direct testing procedure was devised, based 
on a wear testing rig designed and built to 
measure the relative abrasive wear 
characteristics of a range of TSDC materials 
under cutting as well as abrasive wear 
conditions. This article describes this wear rig 
and presents the results of a series of tests 
on range of TSDC materials. 


Photo 1 Polycrystalline 
Diamond Blanks 


Be ID IN MEMORIAM 


We in the Industrial Diamond 
industry recently learned of the sudden passing of VINCENT 
LISANTI, President of Industrial Diamond Laboratories, Inc. 
Anyone who ever met Vince, respected and admired him. He was a 
good friend to all who knew him and he had many from being in the 
diamond business for close to 45 years. Vince worked his way up in 
the industry, until he eventually started his own business. His wife 
and best friend of 42 years, Gloria, and his two sons Anthony and 
Vincent survive him. Anthony has been in the diamond business 
working alongside his father, and is now running the day-to-day 
operations of the business. Vincent also has two daughter-in-laws 
and five grandchildren that meant the world to him. His family and 
his many friends in the diamond industry will miss him. 


yA . 
TT Braintech 


Vision Guided Robolic Software & Solutions 


ABB JAPAN ORDERS ADDITIONAL 
BRAINTECH SOFTWARE EVISIONFACTORY 
# FOR JAPANESE AUTOMAKER 

Application Will Use ABB's TrueView Seam- 
Sealing System 


Vancouver, British Columbia, 2005 — Braintech Inc., a 
leading provider of vision guided robotic software and 
solutions, announced today that it has received two 
additional orders for eVisionFactory™ (eVF™) solutions from strategic partner ABB, for a Japanese 
automaker. eVF is the key ingredient in ABB's TrueView™ vision guidance application for seam 
sealing. They will be added to the same production line to further automate the sealing process and 
will complete the seam sealing automation on the vehicle body. For more information, visit 

www. braintech.com 


SME RELEASES NEW BOOK THE HITCHHIKER'S 
GUIDE TO LEAN 


Dearborn, Michigan, December 13, 2005— The Society of Manufacturing 
Engineers (SME) today announced the release of "The Hitchhiker's Guide 
to Lean: Lessons from the Road" www.hitchhikersguidetolean.com, a 
book that shares lessons learned from real applications and results of 
applying lean. "This book will help you learn lean, taking you through 
everything from lean principles to pitfalls to avoid. Creating change, 
particularly the kind discussed in this book, is a war. It is a war to win 
the minds and hearts of people and lead them where you want to go," 
said Dennis Pawley, contributor to "The Hitchhiker's Guide to Lean." 


The book's 10 chapters cover lean principles and thinking, lean 
leadership moves, the roadmap for lean transformation, common pitfalls of lean journeys, building 
an operating system, lean accounting, lean material management, lean in service organizations, and 
how individuals can apply lean to improve themselves. Order online at: www.sme.org/store 


Gage pa ae CARLISLE ACQUIRES OFF-HIGHWAY 
MAMRLISLE BRAKE BUSINESS OF ARVINMERITOR 


Industrial Brake and Friction Bloomington, 2005 — Carlisle Motion Control Industries, a 
subsidiary of Carlisle Companies, 

strengthened its leadership position in the off-highway braking market with the Friction Products 
acquisition of the assets of ArvinMeritor, Inc.'s off-highway business. Carlisle 
Industrial Brake and Friction manufactures brake systems for heavy duty 
mining, construction, industrial, and agricultural equipment. The company 
produces friction products for such varied applications as on- and off-highway 
vehicles, industrial equipment, lawn and garden equipment, and consumer 
appliances. For further product information contact: www.carlislebrake.com 
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Photo 2 - Skeleton 
cemented Diamond (ScD) 


Photo 4 Wess teak cha: Gott) geneal alaw of 
wheel, sample holder on loading jig, loading 
arm with load cell attached. (right) detail of 
sample in holder prior to engaging the wheel. 


Wear Rate (x10*5, cofkm) 


E t t ts = es ts tte ën et 


Berets © 


Figure 1 Wear parameters used to assess the quality of TSDC 
cutting materials. Top: wear rate represented by volume loss of 
TSDC per kilometer of cut; bottom: wear resistance given by the 
ratio of volume of wheel cut per unit volume of worn TSDC. 
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Table 1: Properties of the grinding wheel 


ee E $ uL. L ] i =a ee Me el ee ee 


PROPERTY 


J Density, g/cc 2.18+0.0! 
The essential features of the | UCS, MPa 120.67+1.53 
wear test rig are: Tensile Strength (Brazilian), MPa 19.7641.47 
Ss Grinding wheel: CAI (Cerchar Abrasivity Index) 3.54£0.55 
@ Sample holder; Porosity (volume %) ~42 
@ Force gauges; AI203 grain size, ym ~400 


@ Cutting action for DC 


(Code: | 146550; size: |A 350x50x50.8;spec.:A 60 MV; max speed 
element. 


1800 RPM/33m/s) 


While there is a range of 
grinding wheel material to choose from,a corundum wheel of standard 
manufacture was chosen in preference to a SiC based wheel (photo 3).A 
general view of the rig is shown, in) Photo 4 The general properties of the 
alumina grinding wheel are.given in Tabled. 


The sample holder consists of a\collet arrangement that can be made to 
accommodate a range.of DC elements.An essential feature of this design is to 
ensure there is g00d mechanical and thermal contact between the element 
itselfand the holder. The attack angle of the cutting element can bevadjusted 
to simulate the cutting geometry of the tool when installed on the rock 
cutting machine (photo 5). 


The speed of the wheel can be controlled to maintain a constant, effective 
linear speed of cutting during the tests. To create maximum abrasivity, all 
cutting trials reported in this study have been performed dry. However, to 
ensure a favourable heat sinkùnder the dry cutting operation, the back of the 
tool holder may be water cooled. All finedust generated during the shallow 
cuts Was collected by an,industrial dust extraction system mounted adjacent 
to the cutting interface. The 
next important feature of 
the rig is to simulate:both 
cutting and abrasive wear 
conditions likely to be 
experienced by the cutting 
element under practical 
operations in the field. This 
is achieved by zeroing the 
DC element at the beginning 
of the test and then setting 
the cutting head to a 
predetermined depth-of-cut. 
The wear test is initiated 
and the element is forced to 
cut into the wheel at the 


Figure 2 (a) Cutting force traces for 0.25 mm depth- 
of-cut in corundum (AI203). 


Weer Resistance, (vol cull vol loss) 
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Figure 2 (b) A set of parameters derived from a cutting trial involving 95 cuts across the wheel. Parameter: (a) forces - lateral, normal and 
cutting; (b) Electrical power;(c) Power and 

energy as measured at the cutting 
element; (d) volume of wheel removed 
and (e) Specific energy (SE) of the cutting 
operation. 


3 “3 y 
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Innovative Organics 800 782 9225 
4905 East Hunter Avenue 714 701 3900 
Anaheim, CA 92807 arrrm fax 714 701 3912 


SAINT-GOBAIN 
GRAINS & POWDERS 


innovativeorganics@saint-gobain.com 
www.innovativeorganics.com 
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preset depth, executing a series of cuts. The actual number of cuts depends on 
the wear resistance of the element. For highly wear resistant materials, it is 
usual to perform 100 cuts but this had tovbe carefully monitored for the 
softer carbides used in the cutting trials. 


With load cells mounted in the connecting push rods (note»connecting rod 
under the grinding wheel in photo |), the forces on the DC element are 
monitored throughout the cutting trials. These forces are resolved into the 
feed (or lateral), thrust (or normal) and principal (or cutting) forces using the ; 
nomenclature froni'cutting operations. From the cutting force, the specific 

energy (SE) may be calculated knowing the volume of material removed 

during the trial. The. wear behaviour, of the DC elements is assessed in terms Photo 6 - DC cutting elements 

of the weight or volume loss of the 
cutting element and the volume of 
material removed from thegrinding 
wheel. 


Abrasive Wear of B UE MGUU 
Diamond Composite i D z 
Materials 


Wear tests were performed on several 


| A DENE BEAT A 
’ 
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types of DC material and the results Now with the 5-Axis 400 Penta, in a single operation, 
presented in figure |.The series El to you can complete all the grinding of an 

E13 were TSDC materials from several : 

manufacturers, E14 was a standard, rock- extended r ange of inserts. 

cutting grade of cemented tungsten Faster cycles with linear drives and torque motors 

carbide (VVC) and E15 was a high speed Integrated grinding wheel conditioning and dressing 


steel. New rigid workhead for heavy duty grinding 


Various parameters may be used to 
represent the wear behaviour of I >» Mie“ 
materials but the two shown in figure | © Ei 
are the wear rate in units of volume loss f oriin 

of cutting element (units: cc) per , 
kilometer of cutting and wear resistance 
given as volume of wheel cut per unit 
volume of material loss of the cutting 
element. The latter can be consider as a 
cutting ratio, similar to a grinding ratio 
G, except it is the inverse of G.All the 
wear testing was performed without 
coolant with an equivalent linear speed 
of the wheel ranging from 6.5 to 8 m/s. 


Another useful set of parameters that 
can be derived from the wear rig are the 
forces, specific energy (SE) and power. 
Examples of these parameters are 
shown in figure 2. 


The initial purpose of the wear rig was 
to assess the relative wear resistance of 
specially designed DC cutting elements 
as supplied by several manufacturers. 
Hence the shapes of these elements 
were comparable. These shapes, 
however, were not suitable for 
measuring the more fundamental 
dimensionless wear coefficient, K, that 
appears in the Archard wear equation. 
Because of the conic profile of the www.agathon.com, 
cutting element (photo 6), the wear 
surface area increases with cutting 
distance so one might expect the 
average cutting and normal forces to 


P ~Agathon Machine’ | 
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Industrial Diamond Association of America, Inc. 


MEMBERSHIP APPLICATION 


Company Address 

City State Zip Code/Postal Code Country 
Shipping Address (Can not ship to PO Box) 

City State Zip Code/Postal Code Country 
Phone Fax 

E-mail Web Site 

Official Representative 


Others (Participating in IDA Activities) 
Principle Business Activity 


Which applies to your company: Corporation 
Provide names of principle officers or partners: 


Partnership 


Sole Proprietorship 


When was your company established? 


List at least two business references, preferably one is an IDA member (name, company and address of each): 


How long has your company been engaged in 1. 
superabrasive/ultra-hard material industry? 2 


CHECK APPROPRIATE MEMBERSHIP 
Regular Membership 


Any company and/or individual classified as a superabrasive/ultra-hard material 
supplier, tool maker, machine tool builder, end user or related business with offices in 
the USA, Canada or Mexico is eligible in this category. Only one individual shall be 
designated by each member company as the IDA Delegate with voting and other 
privileges described in the By-Laws. 

(DUES CATEGORY) 
The dues category for Regular Members is determined by annual sales volume 
expressed in US $ as indicated below. 
Check to appropriate category: 


Category 1 $2,575 per year Over $20,000,000 Annual Sales 
Category 2 $1,936 per year $10,000,000 - $19,999,999 Annual Sales 
Category 3 $1,709 per year $6,000,000 - $9,999,999 Annual Sales 
Category 4 $1,328 per year Under $2,000,000 - $5,999,999 Annual Sales 
Category 5 $975 per year Under $1,999,999 Annual Sales 


Name of Delegate Voting Member: 
Title: 


E-Mail: 


International Membership 


Any company and/or individual classified as a superabrasive/ultra-hard material 
supplier, tool maker, machine tool builder, end user or related business which does not 
have offices or other facilities in the USA, Canada or Mexico is eligible in this category. 
An International Member shall have all the privileges of regular membership, except 
that the delegate cannot vote at any membership meetings, participate in statistical 
reporting for the North American market, hold proxies or serve in any office in IDA. 
Annual fee for International Member is $2,000 per year. 


Name of Delegate Voting Member: 
Title: 


E-Mail: 


Associate Membership 


Available for companies having a principal office in the USA, Canada or Mexico, which 
are providing products or services to the superabrasive/ultra-hard material industry, but 
are not engaged in selling, using or dealing in industrial diamonds, cubic boron nitride, 
compacted diamond/cbn, diamond film or products containing diamonds/cbn. An 
Associate Member shall have all the privileges of regular membership, except that the 
delegate cannot vote at any membership meetings, participate in statistical reporting 
for the North American market, hold proxies or serve in any office in IDA. Annual fee 
for Associate Member is $500 per year. 


Name of Delegate Voting Member: 


Title: E-Mail: 


Affiliate Membership 


Each company that enrolls as a Regular or International IDA Member is entitled to 
have a second person at that company designated an Affiliate Member. The first 
Affiliate member will receive IDA material at no further cost. Additional persons at 
Member companies can be added as Affiliate Members to receive IDA materials. 
Annual fee for Affiliate Member is $75 per year. 


Name of 1st Affiliate Member (no charge): 


Name of 2nd Affiliate Member ($75): 


Name of 3rd Affiliate Member ($75): 


If more than 3 Affiliate Members, please attach separate sheet. 


Education/Research 


Any individual having an affiliation with a non-profit educational institution or Research 
& Development organization is eligible for membership in this category. An 
Education/Research Member shall have all the privileges of regular membership, 
except that the delegate cannot vote at any membership meetings, participate in 
statistical reporting for the North American market, hold proxies or serve in any office in 
IDA. Annual fee for Education Member is $125 per year. 


Senior Membership 


Available for any individual who has retired or is no longer active in the diamond or cbn 
business, but wishes to receive information mailings and attend IDA meetings as a 
member. Annual fee for Senior Member is $50 per year. 


Have questions about federal government programs, benefits 

and services? Get the answers you can trust from the Federal 
Consumer Information Center. You have written our Pueblo, 
Colorado address for years. Now you can call us toll-free. 

We will answer your questions directly or get you to the person who 
can. Now the only question left is how to reach us. Simple. 


vie = 8O00-FED-INFO 
TOLL-FREE: T- S = 
Monday through Friday 8 a.m. to 8 p.m. Eastern Time 


OR VISIT: WWWwwww.pueblo.gsa.gov/call 


A public service of this publication and the U.S. General Services Administration's 
Federal Consumer Information Center. 


For manufacturing 
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PCD, PCBN, 


CVD tools 
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turning & 
rotary tools 


Model FC-500D 


e Two Models: FC-200D & FC-500D 
e Video Optical System with 15x-120x range 


©prusHMachinery 


4761 Route 364 
Rushville, New York 14544 USA Tel: 
Web: www.rushmachinery.com 

Email: mail@rushmachinery.com 


800/929-3070 
585/554-3070 
Fax: 585/554-4077 
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increase - this is observed in most of 
the cutting trials. 


While some microstructural studies of 
the worn surface of the DC elements 
have been made using scanning 
electron microscopy (photo 7), the 
results of Raman spectroscopy on the 
worn surface indicated that there was 
no significant graphitization of the 
diamond, despite the high temperatures 
known to be generated on the cutting 
interface — figure 3. 


Wear Testing Rig Is 
Capable Of Producing 
More Quantitative 
Information 


While, to a first approximation, most 
DC materials are strongiand wear 
resistant, it is important to have access 
to a simple qualityassessment device 
to check the relative merits of,material 
from a variety of sources, The wear 
test rig.deseribed in this article was 
designed and builnfor this purpose..|t is 
known that some manufacturers, Use a 
simple density measurement.to assess 
the quality Of DC but that test alone 
hasbeen shown to be inadequate to 
decipher the quality of product. By 
having access to a simple wear test rig, 
it is possible to test selected samples 
from the different batches of DC 
material to ensure quality of supply of 
such ultrahard materials. The wear 
testing rig is capable of producing more 
quantitative information on the wear 
behaviour of DC materials. In addition 
to the forces and electrical power 
consumption, it is possible to derive 
more fundamental information such as 
wear coefficients and interfacial 
temperatures. However, these initial 
tests have more than proved the worth 
of the rig for both establishing a 
relative wear resistance assessment of 
DC materials and cross checking the 
quality of different batches for the 
same DC supplier. @ 


Raman Spectra 


Figure 3 - Raman spectrographs of unused (top) and worn (bottom) TSDC cutting elements. 
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Runs Deep. 


To create the most consistent, reliable diamond powder 
on the market, Engis“ experience goes deeper, utilizing an 
unsurpassed understanding of diamond properties that 
extends far beyond particle size characterization. 


At Engis, we know thatiatthe heart of the most complex 


and precise diamond applications, there is an elegantly 
simple equation: % - 


Properties = P 


performance in specific applications, including PCD 
manufacturing, hard disk drive manufacturing, and the 
manufacturing of compounds, slurries and tools for general 
abrasive applications. 


That's why our customers trust Engis diamond powders to 
accelerate throughput, increase yields and attain higher 
levels of precision. 


Consistently. Repeatedly. Confidently. 


For the finest specialized diamond powder, bar none, 
contact Engis today. 


Finishing Systems 


‘unique combination 
of Wear and chip resistance 
with the ability to generate 

high quality surface finishes. 


INTRODUCING A NEW GRADE OF PCD 


Syndite CTM 302 has been developed for the metalworking ABRASION RESISTANCE vs CHIP RESISTANCE 
industry with the specific purpose of having a grade with 


improved abrasion resistance, chip resistance and workpiece CTM 302 

= z ; z + 
surface finish. The unique structure and properties of this 
, , tee CTH 025 
material allows it to outperform all other competitive coarse 

Product 1 

Product 3 

+ + 

Product 2b 


grain materials. It also allows it to compete with medium 
grain competitor materials in terms of chip resistance and 
workpiece surface finish. 


+ 
Product 2a 


Abrasion resistance 


The graph opposite indicates the superior abrasion and 


chip resistance of CTM 302 compared to other coarse eaei 

Chip resistance ——————>> @ Syndite 

grain materials. 
Product 1 

= a @ Product 2a/b 

CTM 302 is ideal for the machining of non ferrous metals, 


® Product 3 


like silicon-aluminum alloys and metal matrix composites. 
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